ABSTRACT Neighborhood context may influence youth sexual decision-making. We examined the association between neighborhood characteristics and condom use in a sample of African American youth followed across the high school years (N=681; 51% female). Using a three-level hierarchical linear model, we modeled inconsistent condom use over time and then examined its association with youth's sexual risk trajectories (sexual intercourse frequency, number of partners, and pregnancy concerns) and individual-level characteristics (sex, age, SES, and household composition), and neighborhood disadvantage. While sexual intercourse frequency was associated with inconsistent condom use over time, youth reporting greater pregnancy concerns and number of partners reported more consistent condom use over time. Females were more likely to report more inconsistent condom use over time. Neighborhood disadvantage characteristics were associated with less baseline condom use, but did not have an association with changes in youth's condom use over the high school years. We discuss the implications for community-based HIV/AIDS prevention for youth.
have examined how community-level indicators (e.g., concentrated economic disadvantage) are associated with HIV/AIDS risk. [4] [5] [6] [7] [8] [9] The inclusion of macro-level indicators acknowledges that HIV/AIDS risk is not the sole result of individual-level characteristics but, rather, a reflection of how structural factors may shape behaviors and create health inequalities. 10, 11 Increasingly, researchers have begun to assess how these structural factors are associated with HIV/AIDS risk behaviors in order to create multilevel HIV/STI prevention programs that go beyond traditional, individual-level behavior change efforts. [12] [13] [14] [15] [16] Given our interest in understanding how neighborhood disadvantage may influence youth HIV/AIDS risk, we focused on youth condom use across adolescence as it is the only reproductive health technology that serves as a barrier method against HIV/STI infection during youth's exploration of their sexuality. Specifically, we examined how neighborhood disadvantage was associated with condom use in a sample of African American youth followed over the high school years.
SOCIAL DISORGANIZATION THEORY: A CONCEPTUAL FRAMEWORK TO EXAMINE YOUTHS' SEXUAL BEHAVIORS
Social Disorganization Theory informs how neighborhood factors influence health. 17, 18 Specifically, the Social Disorganization Theory posits that neighborhoods with greater structural disadvantage will be subjected to greater neighborhood disorganization. As a result, individuals living in more disadvantaged neighborhoods will be more likely to manifest higher rates of problem behaviors than counterparts living in more advantaged neighborhoods. Researchers have reported findings to support this theory as an explanation for a variety of outcomes. Neighborhood factors have been found to affect several health outcomes via segregation and racial discrimination, 19 poor quality housing, 20 disproportionate exposure to environmental toxins, 21 lack of accessible food markets, 22 healthcompromising behaviors, 23, 24 poor quality jobs and decreased income earnings, 25 limited access to social service assistance, 26 strained social networks and increased stress, 27 and lack of access to medical care. 28, 29 Among the studies examining neighborhood characteristics and youth sexual behaviors, neighborhood disadvantage (i.e., concentrated economic disadvantage) has been posited to limit the availability of social capital and HIV/STI prevention within these communities. 30 Neighborhood disadvantage may also shape localized norms regarding sexuality and childbearing, 31, 32 including earlier sexual debut, greater sexual activity, and lower rates of consistent condom use. Burgard and LeeRife, 7 for example, found greater neighborhood disadvantage was associated with earlier sexual onset and inconsistent condom use among male and female adolescents and young adults in South Africa. Similarly, Cubbin and colleagues 8 found sexual onset occurred earlier among male youth who lived in communities with greater neighborhood disadvantage in a national sample of youth in the United States; however, this association was not identified among female adolescents. In a study of Chicago neighborhoods, Browning and colleagues 6 found youth living in neighborhoods with greater concentrated poverty were more likely to be sexually active than youth living in less concentrated poverty areas. This association was noted for males and females alike. Taken together, these findings highlight the presence of an association between neighborhood disadvantage and sexual behaviors, while underscoring the variability across studies. This variability may be attributable to differences across contexts, timing of sexual behaviors, and gender. In light of these findings, we proposed a multilevel model to examine how neighborhood disadvantage was associated with condom use in a Midwestern sample of African American male and female youth, respectively.
Social disadvantage may further increase youths' vulnerability to HIV/STI through correlates associated with inconsistent condom use. Youth who live in more disadvantaged neighborhoods are more likely to report psychological distress and substance use during adolescence than youth living in areas with fewer disadvantages. [33] [34] [35] This is particularly troublesome for HIV prevention given the robust relationship between condom use and psychological distress and substance use. [36] [37] [38] Economic disadvantage may also influence the composition of sexual networks and place youth at risk for greater HIV/STI vulnerability. 6, 39, 40 Sexual contact, for example, may serve to create bonds between individuals and create kinship in a social network. 41, 42 Condom use, however, may be perceived as signifying distrust between partners and may ultimately be foregone, even when youth express concerns regarding pregnancy and HIV/STI vulnerability. 43 Taken together, these findings suggest that the Social Disadvantage Theory may be extended to condom use because youth living in neighborhoods with greater disadvantage may experience compounded risks of engaging in inconsistent condom use.
To our knowledge, no study has examined the relationship between neighborhood disadvantage and youth condom use prospectively across the adolescent years, while simultaneously accounting for the additional contribution of youths' condom use correlates. Therefore, in this study, we also examined how the association between neighborhood disadvantage and condom use correlates (i.e., changes in psychological distress and substance use, pregnancy concerns, number of partners, and sexual intercourse frequency over time) could influence changes in condom use across the high school years. This approach is particularly important to advance our understanding of neighborhood disadvantage and youths' HIV/AIDS risks for three reasons. First, given that condom use decreases as youth age, 44 it is possible that the association between neighborhood disadvantage and condom use also varies over time. Compared to youth living in neighborhoods with fewer disadvantages, for example, youth living in greater disadvantaged areas may start off at greater risk (i.e., less condom use) and (1) maintain their risk over time, (2) increase their risk over time, or (3) decrease their risk over time. Understanding how neighborhood disadvantage contributes (or not) to changes in condom use over time may inform the adequacy, timing, and duration of HIV prevention programs for youth living in economically disadvantaged areas.
Second, researchers have previously noted that changes in condom use during adolescence are correlated with youths' increased number of partners, opportunities to engage in sexual intercourse, and considerations of childbearing and parenthood, as well as psychological distress and substance use. 45, 46 Consequently, not accounting for these time-varying covariates may result in misestimated time parameters for condom use (i.e., rate of change in condom use over time) and a biased estimate of the association between condom use and neighborhood disadvantage.
Finally, we do not know whether neighborhood disadvantage is associated with condom use (direct association), or is a byproduct of the association between neighborhood disadvantage and a condom use correlate (indirect effect). Examination of these complex relationships may extend our current understanding of neighborhood processes on youth's sexual behaviors, and inform the development of community-based HIV prevention programs.
STUDY OBJECTIVES AND HYPOTHESES
We contribute to previous findings examining Social Disorganization Theory by exploring how neighborhood disadvantage is associated with inconsistent condom use in an urban Midwestern sample followed across the high school years. First, we modeled inconsistent condom use and included five time-varying predictors (i.e., sexual intercourse frequency, number of partners, pregnancy concerns, psychological distress, and substance use) associated with changes in condom use over time. Consistent with national trends, we expected inconsistent condom use to increase over time. We hypothesized that each time-varying covariate would contribute to the estimation of African Americans' change in inconsistent condom use during the high school years. Second, we tested whether these relationships differed across sociodemographic characteristics (i.e., age, sex, SES). Consistent with national disparities in HIV incidence among youth, we hypothesized that inconsistent condom use would be greater among females, youth who were sexually active at younger ages, and youth coming from lower SES households. Finally, we examined whether neighborhood disadvantage was associated directly with inconsistent condom use (i.e., direct association hypothesis), and/or indirectly associated with inconsistent condom use through these time-varying covariates (i.e., indirect association hypothesis). Consistent with the Social Disorganization Theory and previous findings, we hypothesized that neighborhood disadvantage would have a positive direct and indirect association with youths' inconsistent condom use.
METHODS

Sample
This study is based on an 8-year longitudinal study of youth from mid-adolescence to the transition into young adulthood. Participants in this study were recruited based on their risk for school dropout. To be eligible for the study, participants had a grade point of 3.0 or lower at the end of the 8th grade, were not diagnosed by the school as having emotional or developmental impairments, and identified as African American, White, or Bi-racial (African American and White). Data were collected from 850 adolescents beginning their 9th grade year (Wave 1: 1994) in four public high schools in Flint, Michigan. Waves 1 through 4 correspond to the participants' high school years (1994) (1995) (1996) (1997) . Waves 5 through 8 correspond to the transition to young adulthood years (2000) (2001) (2002) (2003) (2004) .
Data for this report focus on the first four Waves (e.g., the high school years). We focus on adolescents self-reporting as African American (80% of the original sample; N=681, 51% female). The mean age at Wave 1 for African American participants was 14.86 years (SD = .65). Mother's highest educational level completed at Wave 1 was as follows: 10.5% grade school or some high school, 40.8% high school, 31.8% some college or vocational training, 13.6% college, and 3.3% graduate or professional school. Parent's marital status at Wave 1 was: 27% married, 8% separated, 19% divorced, and 46% never married. By Wave 8, 80% of our participants had a high school degree or higher.
Procedures
Structured face-to-face interviews were conducted with students in school or in a community setting if the participants could not be found in school. On average, each interview lasted 50-60 min. After the interview portion of the protocol, participants completed a self-administered paper and pencil questionnaire about alcohol and substance use, sexual behavior, and other sensitive information. The study had a 90% response rate by Wave 4. Participants were given an incentive ($15 for Wave 1, $20 for Wave 2, $25 for Waves 3 and 4, respectively) as remuneration for taking time to participate in the study. The University of Michigan's Institutional Review Board approved the study design and procedures (UMIRB #H03-0001309).
Measures
We present the mean and standard deviation for study variables included in our analyses in Table 1 . Each measure is described below.
Time-Varying Covariates. We included five condom use correlates in our analyses (frequency of sexual intercourse, number of sex partners, pregnancy concerns, psychological distress, and substance use) to account for potential confounding when modeling condom use over time.
Inconsistent Condom Use. Across all Waves, participants self-reported their condom use over the previous year ("How often have you used a condom when having sex in the last year?"). Participants could respond with one of the following categories: 0=Always, 1=Most of the time, 2=Half of the time, 3=Not very often, and 4=Almost never. We gave participants a missing value if they had not been sexually active at a given Wave. It is important to note, however, that our findings did not change when we re-ran our analyses with non-sexually active youth assigned to the "Always" category. The intraclass correlation for condom use over the four Waves was 0.52.
Frequency of Sexual Intercourse. Participants self-reported their frequency of sexual intercourse in the previous year ("How many times have you had sex in the last year?"). Participants could respond using the following categories: 0=None, 1=1 or 2 times, 2=3 to 5 times, 3=6 to 8 times, 4=9 to 11 times, and 5=12 or more times. Participants reporting never having sex or not having had sex in the previous year were coded as zero. The intraclass correlation for frequency of sexual intercourse over the four Waves was 0.81. Pregnancy Concerns. Participants were asked to indicate at each Wave whether they (or their partner) were concerned about getting pregnant ("How concerned or worried are you about getting pregnant or getting your girlfriend pregnant?"). Participants responded on a five-point scale ranging from 0=Not At All Concerned to 4=Very Concerned. The intraclass correlation for pregnancy concerns was 0.07, which reflects the changes in youths' intentions to conceive as they grow older.
Psychological Distress. Two indicators of psychological distress, depression (six items) and anxiety (six items), were measured using the Brief Symptom Inventory. 47 Participants answered these items using a five-point scale ranging from 1=Never to 5=Very Often. We created a standardized psychological well-being composite score for each Wave based on participants' mean standardized values for depression and anxiety symptoms, respectively. The reliability for the depression scale ranged between 0.70 and 0.77 across the 4 years. The reliability for the anxiety scale ranged between 0.78 and 0.88 across the four years. The intraclass correlation for psychological well-being over the four Waves was 0.66.
Substance Use. Alcohol and marijuana use were measured with the same questions employed by the Monitoring the Future Study. 48 Questions included frequency of alcohol and marijuana use, respectively, over the past year on a seven-point Likert scale (0=0 times; 6=40+ times). We created a standardized drug use composite score per each Wave based on the mean standardized value of participants' frequency reports for both alcohol and marijuana use. The intraclass correlation for substance use over the 4 Waves was 0.85.
Individual Characteristics. We used Wave 1 baseline data to assess youth demographic characteristics. Age was computed for each Wave by subtracting the interview date to their month and year of birth. Participant's sex was collapsed into a dichotomous variable; males served as the referent group.
Participants reported the occupations of both parents. Occupations were assigned a prestige score using Nakao and Treas' classification and rating scheme. 49 The highest occupational group received a score of 64.38 (professional) , and the lowest group received a score of 27.84 (private household worker). If scores were available for both parents, the higher prestige score was used for analysis. Parents were mostly blue-collar workers from the local factories. Given that household composition may also influence a household's socioeconomic status, 6 we included a dichotomous variable comparing youth living in single-headed households (i.e., live with mother and siblings) to all other household configurations (e.g., live with mom and stepdad, live with mom and dad, live with extended family). All other household configurations served as the referent group.
Neighborhood Economic Disadvantage. We linked study data with 1990 census information (tract and block group level) based on address information reported by respondents in Wave 1 of the study. Participants were sampled from 123 census block groups.
We defined neighborhood as a census block group. Similar to Sampson and colleagues, 50 we created a standardized neighborhood concentrated economic disadvantage score through a principal axis factor analysis with varimax rotation using Census data. This composite score (α=0.89) had a one-factor solution that explained 62.55% of the variance, and included the following indicators: proportion of poverty, welfare receipt, single-headed households with children under the age of 18, unemployment, and percentage of residents without a high school diploma. We examined the association of economic disadvantage on youths' condom use over time using the z scored composite score, followed by each unique indicator in an effort to understand which subcomponents were correlated with our outcome.
Data Analytic Strategy
We matched participants by their study and neighborhood block IDs, and noted mean differences in Wave 1 condom use by census block groups [F(121, 524)=1.30, pG0.05]. We then used HLM 51 to model youths' condom use across the high school years (Level One; i.e., changes in condom use over time) and test its association with individual-level (Level Two; i.e., differences in condom use by demographic characteristics) and neighborhood-level factors (Level Three; i.e., differences by neighborhood disadvantage). This modeling strategy allowed the total variance to be partitioned into within-individual error (e), between-individual error (r), and between-neighborhood error (u) variation.
HLM maximizes all available Level One data because its algorithms do not require full information across all Waves in order to compute growth estimates for participants. 52 Yet, similar to repeated measures regression, HLM requires the handling of missing data at Level Two in order to avoid list-wise deletions. Consequently, we ran a maximum likelihood estimation using the ExpectationMaximization algorithm within EQS 53 to impute missing values for participants with missing SES scores (86 cases). Our multilevel results with the imputed SES values did not change the observed associations when included in the analyses, so we included these cases to maximize the number of African American participants represented within each neighborhood block. Given the complexity of the three-level model and the potential that we decreased our statistical power to detect meaningful relationships, we briefly outline our three-level model estimation below and discuss statistically significant trends (p≤0.10) and findings (p≤0.05). Table 2 ). In a stepwise fashion, we then included the condom use time-varying covariates (i.e., frequency of sexual intercourse, pregnancy concerns, number of partners, psychological distress, and substance use) as they have been previously noted to influence youth's decision to use condoms (see Model 2 in Table 2 ). Inclusion of the timevarying covariates improved the overall model fit (p≤0.001)
RESULTS
Modeling Inconsistent
Approximately 60% of the sample was sexually active in the 9th grade (N= 403). As shown in Table 2 , we found most 9th-grade participants who were sexually active reported using condoms consistently at Wave 1 (π 0 =0.70; p≤0.001). Inconsistent condom use increased across high school years at an accelerating rate, as represented by the linear (π 1 =−0.18; p≤0.10) and non-linear (π 2 =0.09; p≤0.01) growth terms. Furthermore, inconsistent condom use increased over the high school years if participants also reported greater sexual intercourse frequency during high school (π 3 =0.18; p≤0.001). The change in inconsistent condom use decreased, Examining Between-Individual Differences. To ensure adequate estimation in condom use trajectories and acknowledge the different rates in sexual development between adolescent males and females, we included participants' sex on the time-varying parameters (see Model 3 in Table 2 ). As shown in Figure 1 , males and females had differing condom use trajectories across the high school years. Whereas males' inconsistent condom use followed a U-shaped pattern, with increases in inconsistent condom use starting at 11th grade (linear: π 1 =−0.54; p≤ 0.001; non-linear: π 2 =0.18; p≤0.001), females' inconsistent condom use increased continuously over time (linear: b 11 =0.52; p≤0.05; non-linear: b 21 =−0.14; p≤ 0.05). Sex differences were also noted in the contribution of the time-varying covariates to the growth curve. The positive association between sex frequency and inconsistent condom use over time was greater for females (b 31 =0.52; p≤0.01) than for males (π 3 =−0.54; p≤0.001), whereas the negative temporal association between number of partners and inconsistent condom use was noted only for females (b 51 =−0.06; p≤0.05). We also found the negative association between inconsistent condom use and pregnancy concerns over time was greater for females (b 61 =−0.07; p≤0.10) than for males (π 6 =−0.05; p≤0.10). We found no sex differences in the temporal relationship between inconsistent condom use and psychological distress and substance use, respectively. Consequently, given that we did not find an association between these variables in either set of analyses (i.e., with the full or sex-specific sample), we did not include these time-varying covariates further. Inclusion of sex across all parameters in our model further improved our model's overall fit (p≤0.001).
We then examined whether the mean condom use score at Wave 1 (i.e., intercept) or any growth term varied at random between individuals. In examining the random effects table, we found between-individual variation in participants' initial condom use score (χ 511.05; p≤0.001) and quadratic (χ 2 (354)=514.34; p≤0.001) slopes for condom use during adolescence. Consequently, we explored whether Wave 1 individual-level demographic characteristics (i.e., age, SES, and household composition) explained the random variation in youths' initial condom use score (π 0i ) or the linear and quadratic slopes (π 1i , π 2i ). We found no evidence to suggest that individual-level demographic characteristics were associated with differences in initial condom use scores or changes in condom use over time. Nevertheless, given our interest in understanding differences across neighborhood economic disadvantage, we included the non-significant SES indicator in all subsequent models to avoid any cross-level confounding. We dropped from the analysis all other demographic variables.
Testing Between-Neighborhood Differences. Finally, we examined whether neighborhood disadvantage was directly and/or indirectly associated to condom use. We examined whether random between-neighborhood variation existed across the predictors in the model, and found random variation between neighborhoods on the initial mean condom use score (χ 2 (112)=160.31; p≤0.01). Consequently, all other neighborhood equations were treated as fixed effects.
To test the direct association hypothesis, we modeled the neighborhood indicators on youths' initial condom use score (i.e., 9th grade). A significant association would suggest that, for every unit change in neighborhood disadvantage, we could expect a change in condom use at baseline. As shown in Figure 2 , youth who lived in neighborhoods with greater economic disadvantage were less likely to report inconsistent condom use at 9th grade(b=−0.10; p≤0.05). Given that the association was in the opposite direction than expected (i.e., disadvantage is protective), we examined whether this association was an artifact of our composite measure. We re-ran our multilevel model using each neighborhood disadvantage indicator (see Table 3 ), and found a relationship between initial condom use scores and single-headed households with children under the age of 18, households earning less than $15,000, and households receiving public assistance. We found no association between initial condom use scores and proportions of households with less than a high school degree or with varying unemployment rates. 
NEIGHBORHOOD FACTORS IN YOUTH CONDOM USE
We then modeled the neighborhood indicators on the change in condom use over time; however, we found no support for a relationship between-neighborhood disadvantage and the linear or quadratic growth terms for condom use, respectively. These null findings did not change whether we used the composite disadvantage score or individual neighborhood indicators.
To test the indirect association hypothesis, we then modeled the neighborhood indicators on the time-varying covariates. Although a significant association between neighborhood disadvantage and a time-varying covariate (e.g., number of partners) would suggest an indirect association with condom use (i.e., cross-level interaction), we found no relationship between neighborhood disadvantage and the time-varying covariates for males or females, respectively (data not shown).
DISCUSSION
In this study, we examined whether neighborhood economic disadvantage was associated with inconsistent condom use in a sample of urban African American youth followed during adolescence. Consistent with Social Disadvantage Theory, we hypothesized that youth living in neighborhoods with greater disadvantage would report less condom use over time than youth living in more advantaged neighborhoods. Given the variability of findings in previous studies examining the relationship between neighborhood disadvantage and youths' sexual risk behaviors, however, we hypothesized that neighborhood disadvantage would have a direct relationship to condom use, and an indirect association through youths' condom use correlates such as sexual intercourse frequency, number of partners, and pregnancy concerns. We sought to understand these pathways given the need to create multilevel HIV/STI prevention programs that go beyond traditional, individual-level prevention efforts. 54 Initial differences in inconsistent condom use were associated with contextual indicators (e.g., neighborhood-level variables) rather than individual SES characteristics (e.g., household composition or occupational prestige). Consistent with past research examining the relationship between neighborhood factors and youth sexual behaviors, [6] [7] [8] we found neighborhood disadvantage was related to youths' likelihood of having initiated sexual activity by 9th grade. Contrary to our initial hypothesis, however, we found youth who lived in neighborhoods with more economic disadvantage were more likely to report using condoms if they were sexually active at 9th grade. While this finding contradicts the expected theoretical relationship (i.e., greater social disorganization should be associated with poorer health outcomes), this result contributes to the growing inconsistency noted in past cross-sectional studies that have examined the association between neighborhood characteristics and sexual behaviors. This association was consistent whether we employed the Census-derived composite neighborhood disadvantage score employed in previous neighborhood studies, 50 or its constituent parts (e.g., percent of singleheaded households with children under the age of 18).
Neighborhood disadvantage differences on initial condom use may be interpreted to suggest that African American youth who are sexually active earlier in adolescence (i.e., by 9th grade) and who live in contexts with greater economic disadvantage may engage in greater condom use to avoid sequelae linked to unprotected sex (e.g., teen pregnancy, HIV/STI infection). It is plausible, for example, that youth who live in neighborhoods with a greater proportion of single-headed households or lower income may use condoms more frequently in order to avoid greater social and economic hardships that arise from childbearing or HIV/STI treatment. Similarly, given the negative correlation between HIV prevalence and income in urban areas, 55 it is plausible that youths' condom use mirrors their increased awareness of HIV in their communities. While additional qualitative and quantitative research is warranted to examine these plausible explanations, our finding underscores the value of exploring the role of neighborhood disadvantages within specific locales as they may elucidate patterns differing from aggregated national data, and inform the development of community-specific interventions. 14, 56 We found no evidence to suggest that neighborhood disadvantage had a timevarying direct (i.e., neighborhood factors are associated to the linear and non-linear estimates of inconsistent condom use) or indirect (i.e., neighborhood factors are associated to condom use correlates; such as sexual intercourse frequency and number of partners) association with the change in inconsistent condom use over time. In other words, contrary to our initial hypotheses, neighborhood disadvantage was not associated with changes in inconsistent condom use across the high school years, after accounting for baseline differences. These findings, however, should be interpreted cautiously. First, although we have employed a prospective design in this study, we cannot infer causation. Moreover, consistent with previous neighborhood studies, our findings are constrained by the endogeneity of community choice. 57 In other words, individuals may not be able to self-select and live in their community of choice. Consequently, it is plausible that unmeasured structural processes (e.g., housing discrimination), which determined participants' living arrangements prior to 9th grade and limit participants' residential mobility over time, may be more relevant than neighborhood characteristics per se. Furthermore, the absence of an association between neighborhood disadvantage and changes in inconsistent condom use across high school, both directly (i.e., changes in the linear and nonlinear parameters) and indirectly (i.e., changes in the time-varying covariates), may be attributable to our inability to model a time-varying effect for neighborhood disadvantage. Like most neighborhood studies, we employed a static measure of neighborhood disadvantage in our analyses. Unfortunately, this approach assumes that (1) the exposure of neighborhood disadvantage on youth development is linear and consistent over the high school years, (2) neighborhoods do not improve or worsen over time, and (3) there is low mobility, whether upward or downward, among youth. These assumptions may lead to theoretical and statistical imprecision, and mask time-varying associations between changes in youths' sexual behaviors and their neighborhoods. Future research that examines whether time effects at the neighborhood-level influence condom use over time is warranted.
Study Strengths and Limitations
Several additional limitations should also be noted. First, the study's findings may not be generalizable because participants in this study were recruited based on their risk for school dropout. Nonetheless, previous studies with this sample have found that adolescents improved their GPA by 12th grade, 58 with 80% having pursued a high school degree or higher by Wave 8. 59 This suggests that youth who appeared to be at risk for high school dropout during 8th grade improved their school performance over time, making them more comparable to other studies and samples of youth selected based on their high school GPA. Second, our analyses assume no neighborhood mobility or, in the case of relocation, movement into a similar neighborhood. This is problematic as 40% reported a change in address across the high school years (i.e., 31% changed their address once, 9% changed twice, and 1% reported three different addresses). Given our sample's age and their increased mobility as they gain autonomy and reach the legal age to drive, however, it may be plausible that neighborhood effects become less salient during middle to late adolescence. As noted above, future research exploring whether neighborhood influences change over time if youth move between neighborhoods would be useful. Third, we acknowledge that family (e.g., parental support) and peer (e.g., sexual permissiveness norms) correlates may also mediate the association of neighborhood disadvantage and adolescent condom use. 60, 61 The inclusion of these covariates was beyond the scope of this manuscript, but they do warrant future exploration. Similarly, future research that explores the role of protective community factors (e.g., social cohesion, community participation) on youth's condom use over time would also be useful, as prior cross-sectional analyses have suggested a positive association between-neighborhood cohesion and adolescent condom use. 62 Finally, marriage and childbearing may be critical factors in considering predictors of condom use. While we accounted for pregnancy concerns, youth who got married or became parents at an earlier age may be different. Few respondents in our sample, however, reported ever being married (6.2% across all eight Waves, including the young adulthood years) or having children during the adolescent years (13% by Wave 4). Therefore, we could not examine these effects adequately given the small subgroup sample sizes.
These limitations notwithstanding, our study contributes to our understanding of neighborhood effects on sex risk behavior in a number of ways. First, we focused on a highly vulnerable population for HIV/STI infection-a predominantly African American sample of youth at risk for high school dropout who participated in a longitudinal study of adolescent risk and resilience. Second, our study is one of the few to examine the role of neighborhood disadvantage on youth's HIV/STI risk prospectively across the high school years. Compared to other longitudinal studies, we were able to include a time point for every year of high school, thus covering a critical developmental period. Finally, we accounted for time-varying condom use correlates in our analyses.
Consistent with national samples, we found inconsistent condom use increased across adolescence; however, it should be noted that condom use was still fairly high among African American youth in our sample. Condom use remained high even after we had included the condom use correlates. Overall, youth were more likely to report inconsistent condom use if they had had greater sexual intercourse opportunities. Yet, youth were more likely to use condoms if they had a greater number of partners and had greater pregnancy concerns over time, respectively. Consistent with findings noting gender-based differences in condom use negotiation, however, we found the magnitude of these time-varying associations differed for males and females. While marginally significant for males, these time-varying covariates seemed to have more relevance on the estimation of females' change in inconsistent condom use. These findings suggest that sexual health interventions may need to address gender-based disparities in condom negotiation, both for HIV/STI and pregnancy prevention. 63 Moreover, in order to increase the adoption of condoms among high-school aged youth, sexual health programs should include strategies focused on increasing youths' concerns regarding pregnancy and decreasing youths' number of partners, as well as including strategies to increase and maintain youths' self-efficacy and ability to negotiate condoms as they become more sexually active.
Taken together, our findings suggest that youth may seek to engage in safer sex behaviors across adolescence, with neighborhood characteristics influencing condom use among youth who are sexually active by 9th grade. While advances in HIV prevention may affect the generalizability of our findings, few studies have maximized the use of existing longitudinal data to inform current efforts. Our findings, for example, are consistent with ongoing, large-scale economic projects to reduce HIV/STI vulnerability by alleviating concentrated disadvantage (e.g., the Millenium Project). 64 Future research exploring how positive (e.g., presence of churches and non-profit organizations) and negative (e.g., racial segregation, gender inequality) neighborhood characteristics influence youths' sexual behaviors is needed as it may provide relevant information for creating community-level HIV/STI prevention programs.
In conclusion, we were unable to find support for the Social Disorganization Theory in a sample of urban African American youths' condom use behavior across the high school years. Our results do suggest, however, that more detailed analysis of different neighborhood factors may be necessary to fully understand how neighborhoods may play a role in HIV/STI risk. Finally, our results suggest that neighborhood effects may be multifactorial, suggesting that HIV/STI prevention efforts focused on context may require programs that address multilevel factors.
